Targeting exogenous genes to tumor angiogenesis by transplantation of genetically modified hematopoietic stem cells.
Angiogenic tumor vessels are promising targets for the activity and the selective delivery of cancer therapeutics. The bone marrow contributes different cell types to the tumor stroma, including hematopoietic cells and, as recently suggested, vascular endothelial cells (ECs). Thus, transplantation of genetically modified bone marrow progenitors may represent a vehicle for the transport of gene therapy to tumors. We transduced bone marrow progenitors with lentiviral vectors expressing genes from transcription-regulatory elements of Tie2/Tek gene. When tumors were grown in the transplanted mice, the new vector marked a distinct hematopoietic population that 'homed' to the tumor and closely interacted with vascular ECs at the tumor periphery. These Tie2-expressing mononuclear (TEM) cells had a distinguishable phenotype and were present selectively at angiogenic sites. Unexpectedly, we did not find bone marrow-derived ECs in tumor vessels when we transplanted bone marrow progenitors constitutively expressing a marker gene from the Tie2 or ubiquitously active promoters. By delivering a 'suicide' gene, we selectively eliminated the TEM cells and achieved substantial inhibition of angiogenesis and slower tumor growth without systemic toxicity. Thus, TEM cells may account for the proangiogenic activity of bone marrow-derived cells in tumors, may represent a new target for drug development and may provide the means for selective gene delivery and targeted inhibition of tumor angiogenesis.